Effects of ginsenosides on organogenesis and expression of glutathione peroxidase genes in cultured rat embryos.
Ginseng has been extensively used around the world for several thousand years as a food or drug. However, recently, several reports have indicated that the organogenesis of cultured embryos is inhibited by treatment with ginsenoside, the principal component of ginseng. In this study, we evaluated the morphological changes of embryos and the gene expression patterns of antioxidant enzymes, 3 types of glutathione peroxidases [GPx; cytosolic (cGPx), plasma (pGPx) and phospholipid hydroperoxide (phGPx) forms], in cultured rat embryos (embryonic days 9.5-11.5) exposed to ginsenosides Rb1, Rg1, Re and Rc at levels of 5, 50 and 100 microg/ml. With regard to total morphological scores, no significant differences were noted in the embryos exposed to all doses of ginsenosides, with the exception of 50 microg/ml of Rc. In the cultured embryos exposed to Rg1, a majority of the developmental parameters were normal, but growth of the hind- and mid- brains and the caudal neural tube was significantly increased compared with that observed in the control group (P<0.05). Furthermore, Rc significantly enhanced the growth of a variety of developmental parameters in the cultured embryos, with the exception of the hindlimbs. According to the results of our semiquantitative RT-PCR analysis, the levels of cGPx and phGPx mRNA in the cultured embryos were unaffected by treatment with the ginsenosides. However, the levels of pGPx mRNA increased significantly in the embryos treated with ginsenosides Re, Rc and Rb1 compared with the control group (P<0.05). These findings indicate that ginsenosides may exert a stimulatory effect on the growth of embryos via differential expression of GPx genes.